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1 . Title of the invention 
DEVICE FOR POSITIONING WAFER 

2 . Claim 

A device for positioning a wafer, characterized by the fact 
that at least three or more support balls for supporting the 
back face of a wafer are installed in a rotatable way; a 
rotation driving means for rotating said wafer is installed in 
contact with the peripheral surface of the wafer; and a 
positioning means is installed on an orientation flat of the 
above-mentioned wafer. 

3 . Detailed explanation of the invention 
(Purpose of the invention) 

(Industrial application field) 

The present invention pertains to an improvement of a 
positioning device for positioning a semiconductor wafer in a 
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prescribed direction before supplying the wafer to etching 
process, inspection process, etc. 
(Prior art and its problems) 

In a wafer is supplied to etching process, inspection 
process, etc., it is general to position the wafer once in a 
prescribed direction based on an orientation flat (hereinafter, 
called orifla) formed at the peripheral edge part of the wafer 
before supplying it. This technique is well known in Japanese 
Kokai Utility Model No. Sho 49 [1974] -148854 , Japanese Kokoku 
Patent No. Sho 61 [ 198 6] -4 9817 , Japanese Kokai Patent Application 
No. Sho 60[1985]-91640, U.S. Patent No. 4376482, etc. 

However, in the conventional positioning device, since a 
method that directly places a wafer on a Teflon-coated smooth 
board, mechanically rotates the wafer on said board, and 
positions it in a prescribed direction is adopted, the friction 
coefficient with the board surface is increased during the 
rotation of the wafer, even if the board surface is Teflon- 
coated. Thus, the wafer cannot be smoothly rotated. 

For this reason, a device for rotating a wafer while 
raising it by a pressurized air is provided, however in this 
device, it is technically difficult to uniformly blow an air 
from nozzles, or the device itself is made large in scale by 12 
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the nozzles and its attached members, so that the cost is 
raised . 

Also, even in any of the conventional devices, since the 
positioning of the wafer based on the orientation flat is 
carried out by a mechanical mechanism, a high precision cannot 
be obtained during the positioning . 
(Constitution of the invention) 
(Means to solve the problems) 

Then, the present invention considers the problems of the 
conventional positioning device and is characterized by the fact 
that at least three or more support balls for supporting the 
back face of a wafer are installed in a rotatable way; a 
rotation driving means for rotating said wafer is installed in 
contact with the peripheral surface of the wafer; and a 
positioning means is installed on an orientation flat of the 
above-mentioned wafer. 
(Operation) 

Therefore, in the present invention, the back face of a 
wafer is supported by the support balls installed in a rotatable 
way on a support board, and the peripheral surface of the lower 
part of the wafer is supported by the rotation driving means. 

Accordingly, if the rotation driving means is rotated, the 
wafer is also rotated along with the rotation of said rotation 
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driving means, and the center position of the orientation flat 
is detected by the contact of the orientation flat of the wafer 
and said rotation driving means. 

Furthermore, in the present invention, during the rotation 
of the wafer, since the friction coefficient with the lower 
surface of the wafer is extremely decreased by the rotation of 
the support balls for supporting the back face of said wafer, a 
smooth rotation of the wafer is assured, so that a high- 
precision positioning of the wafer is always realized without 
generating dusts. 
(Application example) 

Next, the present invention is mentioned in detail based on 
an application example shown in the figures. In the positioning 
device of a wafer of said application example, as shown in 
Figures 1 and 2, a pair of guide rails 2 and 2 are arranged with 
a prescribed gap at the front end of a base stand 1, and a pair 
of ultra-fine belt conveyors 3 and 3 for transferring a wafer w 
to the rear end of the base stand 1 are arranged between said 
one pair of guide rails 2 and 2. On the other hand, a support 
board 4 with a : shape for supporting the wafer w is supported in 
a rotatable way via a pivot 5 at the central part of the base 
stand 1, and said support board 4 and a cylinder 6 installed at 
the lower part of the base stand 1 are connected. With the 
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operation of said cylinder 6, the support board 4 can be 
reciprocated at a horizontal position and an inclined position 
with respect to the base stand 1. 

Then, in this application example, three support balls 7 
for supporting the back face of the wafer w are rotatably 
installed for each of left and right side segments 4a 
constituting the : shape of the above-mentioned support board 4 . 
At the same time, a pair of driving rollers 8 and 8 for rotating 
said wafer are arranged in contact with the side peripheral 
surface of the wafer w, and several guide rollers 9 are 
rotatably arranged at the outsides of said each driving roller 
8. 

Also, the above-mentioned each support ball 7, especially 
as shown in Figure 3(a), is rotatably held via many ball 
bearings 11 in a holder 10 having a screw part 10a, mounted at 
the support board 4 via the screw part 10a of the holder 10. 
Also, pulleys (not shown in the figure) are installed below each 
of a pair of driving rollers 8, and a belt 14 is straddled 
between said each pulley and a driving pulley 13 at the motor 
12, and the rotational force of the motor 12 is transmitted via 
the belt 14, so that the rollers 8 and 8 are interlocked and 
rotated in a prescribed direction. 
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The support balls 7 are arranged so that the wafer w may be 
uniformly support at the central part of the back face of the 
wafer w as shown in Figures 3(b), (c) , and (d) , for instance. 

Also, in this application example, an optical detection 
means such as laser beam detection means 15 or an optical 
detection means consisting of a light-emitting element and a 
light-receiving element is installed on the base stand 1 in the 
vicinity of the driving roller 8 installed on the above- 
mentioned support board 4, and the central position of the 
orientation flat of the wafer is optically detected. 

Next, the operation of this application is explained. If 
the wafer (not shown in the figure) is transferred on the 
support board 4 by the belt conveyor 3 while receiving the 
regulation of the above-mentioned one pair of guide rails 2 and 
2, the support board 4 is rotated from a horizontal position to 
an inclined position by the operation of the cylinder 6, and the 
wafer w is supported with an inclined state on the support board 
4. 

Thus, the back face of the wafer is supported by four /3 
support balls 7 rotatably installed on the support board 4, and 
the peripheral surface of the lower side of the wafer is 
supported by one pair of driving rollers 8 and 8 and several 
guide rollers 9. 
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In the above-mentioned four support balls 7, the center of 
the wafer w is matched with the center of the square-shaped 
center that connects the positions of four support balls 7. In 
the above-mentioned square shape, the support balls 7 are 
arranged at each corner of the square shape. The support balls 
7 may be three or five as long as the support surface is formed. 

Accordingly, if a pair of driving rollers 8 and 8 are 
interlocked and rotated in a prescribed direction by driving the 
motor 12, the wafer is rotated by the frictional contact of its 
peripheral surface and each driving roller 8, however at that 
time, since the orientation flat of the wafer is still not 
detected by the laser beam detection means 15, the rotation of 
the driving rollers 8 is continued. 

Then, the wafer is also rotated along with the rotation of 
the driving rollers 8, and the orientation flat of the wafer 
contacts in a parallel state with a pair of driving rollers 8 
and 8, the laser beam detection means 15 precisely detects the 
central position of the orientation flat at that time. At the 
same time, the rotation of the driving rollers 8 stops, so that 
the wafer is positioned on the support board 4. 

Also, during the rotation of the wafer, since four support 
balls 7 for supporting the back face of said wafer rotate with 
high precision via many ball bearings 11, the friction 

8 



coefficient with the lower surface of the wafer is extremely 
decreased, so that a smooth rotation of the wafer is always 
assured. 

Therefore, if the support board 4 is returned to a 
horizontal position by the action of the cylinder 6, the 
positioned wafer is placed in this posture on the belt conveyor 
3 and transferred in a correct direction to etching direction, 
inspection process, etc. 
(Effects of the invention) 

As mentioned above, the support for supporting a wafer is 
rotatably supported at a horizontal position and an inclined 
position with respect to the base stand, and at least two or 
more support balls for supporting the lower surface of the wafer 
are rotatably installed at each appropriate position of said 
support board. At the same time, the rotation driving means for 
rotating said wafer is installed in contact with the peripheral 
surface of the wafer, and the optical detection means for 
detecting the central position of the orientation flat of the 
wafer is installed at an appropriate position of the above- 
mentioned base stand. Thus, with the presence of the support 
balls, the friction coefficient with the lower surface of the 
wafer is extremely decreased, and a smooth rotation of the wafer 
can be assured. At the same time, since the wafer is positioned 



to the last by the optical detection means, a high-precision 
positioning can always be realized. 

4 . Brief description of the figures 

Figure 1 is a plan view showing the positioning device of 
an application example of the present invention. Figure 2 is 
its side view. Figure 3(a) is a cross section showing a holding 
structure of support balls. Figures 3(b), (c) , and (d) are plan 
views showing each arrangement example of a wafer and the 
support balls. 
1 Base stand 

4 Support board 

5 Pivot 

6 Cylinder 

7 Support ball 

8 Driving roller (rotation driving means) 

15 Laser beam detection means (optical detection means) 
w Wafer 
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PURPOSE:To make possible a high-precision positioning of a wafer by a method wherein the wafer is 
supported by at least 3 pieces or more of rotatably supporting balls to support the rear of the wafer and at 
the same time, rotationally driving means, which come into contact to the peripheral surface of the wafer and 
rotate the wafer, are provided and the orientation flat of the wafer is positioned. 

CONSTITUTIONS wafer is supported its rear by 4 pieces of supporting balls 7 being provided rotatably on a 
supporting board 4 and at the same time, the peripheral surface on the side of the lower part of the wafer is 
supported by a pair of driving rollers 8 and 8 and a plurality of guide rollers 9. If a motor 12 is made to drive 
and the rollers 8 and 8 are rotated in a prescribed direction interlocking to the drive of the motor 12, the 
wafer is rotated by the frictional contact of the peripheral surface of it itself with each roller 8. Moreover, the 
wafer is also rotated with the rotation of each roller 8 and the orientation flat of the wafer comes into contact 
to the rollers 8 and 8 in a state to run parallel to the rollers 8 and 8. Whereupon, at this point of time, a laser 
beam detecting means 15 detects accurately the central position of the orientation flat and at the same time, 
as the rotation of the rollers 8 is stopped, the wafer results in being positioned on the board 4. 
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